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Abstract 



A device for controlling an internal combustion engine, comprising a variable valve mechanism for varying 
opening areas (valve lift) or the working angles (valve-opening periods) of at least either the intake valves or 
the exhaust valves, wherein a pressure in the cylinder is calculated based on the opening area or the 
working angle of at least either the intake valve or the exhaust valve varied by the variable valve 
mechanism, and the internal combustion engine is controlled based on the pressure in the cylinder. Upon 
calculating the pressure in the cylinder based on the opening areas or the working angles of the intake and 
exhaust valves, it is possible to more suitably control the internal combustion engine based not only upon 
the peak combustion pressure in the cylinder like when a combustion pressure se nsor is used but also upon 

a pressure in the cylinder at a moment other than the peak combustion pressure. > 
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(57) Abstract: A controller of an internal combus- 
tion engine having a variable valve system for vary- 
ing the opening area (valve lift) or a working angle 
(valve opening period) of at least one of an intake 
valve and an exhaust valve, wherein a cylinder pres- 
sure is calculated based on the opening area or work- 
ing angle of at least one of the intake valve and ex- 
haust valve varied by the variable valve system, and 
the internal combustion engine is controlled based 
on the cylinder pressure, whereby the internal com- 
bustion engine can be controlled more appropriately 
based on not only the cylinder pressure at the time of 
a peak combustion pressure but also on the cylinder 
pressure at the other times as in the control using a 
combustion pressure sensor. 
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^5. H 1 Xtf El 2 fc*5V*"t, lttrtMSL 2l«m#> 3tt# 
4tt!»&#£gg@J$#5fc«>©:frA, 5 Ht#*C#«rHBB£tf 

7 tt*Sl#^* A 5 LTV^5# A i/t7ft^5, 0 3 &0 

1 {C^tfcB^^#^i7^S.t>'* Av/t7 h ©PHB0T-& 5„ HI 3 K 
5 (C, *UI^j|©*A4'©*A^n7-f;Hi, ^ A '> t 7 

^7^*A4 <z>£$}£^l-c^3 i t«t h, ^/w7y 7*/5* 

;&A4©£$£&LTV^fc£®:frjJS/h£<fc5. 

0 1 #I>*0 2 ommKM V . 8 ttftffirtfc^jfcSfbfcliiJfcfc, 9 
it^/u-fV y h-&%m~S.1r 5fc*}c®^# 2 i:»Lt* A 4 A 

9, *A4(54« (0 3) (£&V>T# A 4 <b^/v7y 7* i: £^$5 
£*fct), %J*4<D%<® (03) |:*5V>t*A4i:'^7*!)7^i 

mM~rz> i 5 fcfcot^S. 1 0 Wt/</u^ y 7 h*^3E^» 9 £K 

ttt«fc»o K7-f^ l l «R*C#2 ©H#»W*£JC-*-<5 r i 
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tSrifciDs Rft# 2 © H H * ^ 5 tt V 7 h £ * 

fc 9 , JMttfcS'? h 5t5:i#?t5. 12 tt M EH * 

, 1 6 tt 2 © 7* y 7 h 0? M ffi * W § y >f *s 7 Y * £ 

tftta-f* fc*©i? yf, l 7 H:«BBIiHE»:fctfttti1-S tc&<D± yf 

"T5 fc*©R^C<f JEir 1 9 (*^7 7 p -j* , 2 

ap^*p*©?£^^^ffi-f5 & yt, 2 

$ tb § r © w k *5 tt s sag *m m -r z> it $> <d m 
AS^styt, 2 2«ecu (m^-mm^w) x-hz 0 sosv 

y y^, 5 1, 5 2 1^1^1, 5 3lit-v?^y^, 5 4«#«,f : 
, 5 5 tt£jJc:£T?S>5. 

04fc*5^T, 3 0 ltf^#ffl* Aiy^ 7h6 K:»Jfg$;ftfc»14# 
, 3 1 \*M&ft3 0 5fcft©=i.OK 3 2ttltt# 

3 0 ft 5 fc*©ff»tf =>y;i/3 ll:*tt5 

^»-f-5*«sidjp l, 2 o/^/w7 y 7 h*#»^*t* btl 

5 i t K ft 5 o 

12 5 y 7 hMX§g«#f£»3;h,5©fc#oT!ft«#0 

A>7*y 7 h * 3 fc^-fcij* LtcmvhZo HI 5 (c^-T i 5 
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# IS J£?B Ayl^lJ 7 Mflgf9 $ tb 5 <D Kft 

of, R«#2©M#»IWt>3EH*L*6>ii5. 0*19, !ft*C#2 

7 Yi^mm 9 m^SOi^ot, M# 2 o/^:/ y 7 

o 6 « m 1 ^ u tc m m 9 << % v if *s y y m s * ©p«sia v h z> 

-y ^ y^#a<mn:j/7 h*L* p>^s 0 o*tj % tj-st*/*? 
h i 3 teft-fz * &*/\ ? h 6 omeffiffi^aA-frb* kft5 0 

© PS ffl * 4 5. -y if m V 7 Y i~ 5 * * t fc 0 5 o i7lOTf 
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7Mii i fciot»*#2o/^y 7i>f, flsfflfc, mm* 

7t5, NO©itl:li7fs'/l 0 1 fciiiPo 

OlT'lt S^#2©a < ;^J)7MLT, ffffl^VA, Pi H * W 
^y^VT, RjKlfrtOflE^PM, #IH [H <S 3& N E Id 36-31^ TIEE$i 

H9 ttJBE«l±5E^NFiafrtJE^«|St6«|gP C Y L b i !> 7 h 

iLT fcK^f rtOEAPMiOH{g**t]t0T'*>3. H 9 fc^ 

^PtlP CYLblt /^U^y 7MLT«t<^t|o 
Ti*S<fc!K £fc, !ft*tfrt0EE*PMaSi*< 45fc«ot*< ft 
5, HO f±ffi»±5EA«r1»rt£E**JIitt«P CYLb^f^V 
A iR^tf ft©JE>bPM£ ©Hfl5&^LfcElT?fc3. 0 1 0 (c^-f- 
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i5C, \z&^xW-m£tiZ>&m±tt&#?®ftJ±ti 
i?t!PCYL btt, R&T*E£&»K:!R&# 2 
, f^ffiA VAjjS/h^ < !fc5i:^otig< 0 1 1 »±JBEifil±5E^ 

B#ilff*lJ£;«2ji#IlP C YL b tfEflfcV A £K*tfrt<0JE;*7 PM 
t©H«Sr/Tlfc0T?*5. Ill fc^-Ti 5 fc> xfy/101 
Kl*5VNTi|Lffl$^5flE*±IEjilLi*ffirtJ3E*«Jp«IRP CYLblt 
K*TJEjfc#tlrfc!ftft# 2 ftmfkV A&*% < % 

m 1 2 \*&m±m&mffifti£timmwinp c y l b £ hh*^ $ 

^ (ffiffi) VT rt©JE#PMfc©H<S«r^Lfcei , 'C*>3 

5B^l*iafrt£E^SUpJKfi8P CYLbli, «&TJE/£Et»fc!R&#2 

tSotft</i5 0 HI 3 fiJBE«±?E^t«Fiafrtffi*SJP^filP C Y 

Sr^bfcSl?*)So HI 3fc*fi5K, ->/l 0 lCfc^t 
*ffl$ii5JEtt±JEjftl*1irt£E**JPttt8P CYL b it, K^TJE 

»fc*L«>&;h,5fcf£oTi*< *3. HI 14 ttJESBJraBj&lSffirtJE 
*M$ffiP C YL b imMHI^^NE b<DM&Z^lstcmx*hZ 
o 1H1 4(l/7t<t 5 *x ix 7° 1 0 1 {c&^T^ffi £ tb § BE^t _h 

KAWftftmxmmytm? cYi bra. »niaiE*NEds + 3i©£ 

0 8 ©ffiWfcH 0 , ft^T'^fj' 7° 1 0 2 T?W\ litolll^ 
*#fcS<JV^rjBE<6±5E^I*1Srtff^«2P^lgp CYLb A* bJEESS 
±5B^CIt^rtJE^P CYL^3fW$tl5, fc^T**^ y 7° 1 0 3 V 
tt, JEIS±5E^Bttirti±^ P C YL «BiHHE«NE 106 
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WSA^Iffl^S, ill 5 te£*P#SB S A b&ffi±K&f$ffift&. 
tsP C YL i 1 EUEMSfc ft«A£ft5Pj*A£^*GN £ O 

I^^^Ufc0T'l)5, II 5fI^fJ;5(^ y/l 0 3 tfc 

l^-C»tti£*i,3j&AI$SI S Ate, BE3Bg_h?E£f$ffirtjE;fr PCYL^ 

5iA^^lGN^^<^§|c^otI^ii:lii)f.ti5, H 1 6 te 
£*B#»!S A^fllHIilCftNE i:088fllfe*LfcHT?J>5. 01 6 
fc^-f- <fc fcfcv^ Jffcfcl <**l5 S A(i 

y7\ 0 2{C*3V>T, (JEE«±5EA^iairtJE^P CYL) tf* 

#£ft5 0 ^ot*HliiKJ:ntf, #i¥9~ 5 3 5 0 3 

te, 0 9{c^Lfc£ 5 fcRft^2©HPW»*SiiJp-t-5fcftoT, 

pj£^#©M p®^cg^Tiiffi £nsmftj£#*t#D u 01 5^ 

JKfc#&Jfe7&jiRT*HU 08©^fy/l 0 1 RTtXT v ? 1 0 2 
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fcfcv^, ^irtJE (ff»±JEj&ll*1«rtfl=;&PCYL) 

S£&#2 Oftmn V Afc£<5V>T» ffiSift, ^©fJftBE^S^T 

3 5 0 3#&ttfc|Bgt£ftfcrtlli!;aH©fiHft&S© J; 5 Icfirtffi-ter 
£oT«rtffi#ttffl;**u.5»£ life & , MJEt°-^B#© 
ttrtff ©*<C fjfllff fcT-* l#£tfl*©R£j£©ffirtBEfc t>£-3V>T 

5,, P*0 m 1 0 fc* Lfc i 5 fcjft^TJEjjliJSil ft 

£ 5 fcR*T*E£&S&K:&*C# 2 #£03^5 tt, 2 © 

^^VA^i«at5(Itot, gfc^#2 ©f£JS£ VAfc«<5V>T 
Htffi * tu« 1» rtJEtfitJDL* HI 5 fcjj*Lfc J: 5 fcffi rtffiJ6Si•J^•t- 
S teft o Tj£*B#»3 SA#«A*U6e>ii5J:5 fc ft *R » H # fKMP 

Sfc^mfc^JBtftt, 08©^fy/l 0 lStf^f^l 02 
fc*3l^T\ ISrtJBE (EESK_L5Ej£l$1SrtJEE;fcP C YD pJ^1i# 

2 0iniiX^^ffl^VAOi^*tS^VN-c|[ai^, * 
©1»rt]£fc£<5^Trtjll&»W#i&J1»$*b5. fot*IIIiia 

2 (Dftmn v a fcg^ < r ^ 4 < pj^^# 2 ©w nwm 
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1- 3 r. t a* -c 1 5 o 

* tc&mMfiZ M X ft , 08(D^fy/l 0 UO'Xfy/l 0 2 

(ffiffi) VT, IMf rtOBE^j PM, ^^^MfU^icN E 
U rtJEfc£^Trt&8H#flJ1iP£ftT^3tfs, te<7)« 

9 x # bb pb * >r %vy*/7 hmmi 1 iaot^M#2 ©^ 
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o K&^xffimnimtifX-hzfr&fr&mm ye s©hi: 

ft-tZ&E&ft^kWmi,* ro/k-f y^iTtSo NO 

0 £ # W: * ^ y 7 2 0 1 3i tp. XTy/2 0 1l?lt I^#2 

ItlPCYL INbiSHttfJ$nS. 

HI 1 8 ttR^TJE/K^fS rtJEE*fi|!|i^tgP CYLINbt /<*y 
!) 7 ML T i K&tfrt^JEE* PMi ©11^ lfc0"t?j>5, HI 

^iirtJi^^sp^^p C YL INbtt, /<ji>-7}) 7 HLTiSjt# 
<45K«o"C*<4!l, £fc> ft*frt©£EAPMi)Sil<45K 

ftot*<45. mi 9 tew^Tm&ftffiftjzijnmmmp cyl 

1 N b bftFfin V A t RfctfrtOJE^ PM t <0W#£;j*l,fcl2T?S> 
5. Bl 9fcvtJ:5fc, ^7^201 fc*5 T * W $ ^ 5 K« 
T5Ej{Sl*flfrtffi**JPtt«lP CYL I N b ft, #f^VAiS/h$ < 

0 2 0 tt»ftT5Bj£l$1Wrtffi;fr**#tRP CYL INbiM^ 
(ffcft) VTt&*ltfrt©JEE;&PM£0Hft&ji*l,fce|-e 
fe5 0 0 2 0 Jc^i" i 5 ^^y^Oltefc^TllttlSftSiR 
^T5E^I$irtff^i?tlPCYL INbli, EBl*>f$y^ ( 

JE /Steffi rtffi^jSljS^ffiP CYLINb^aMIUfeicNEicDP^ 
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3rffi3ft5!R*T5Bjftl$1«rtffi;b*$#tSP CYLINbii, mm 

IH 1 7 <DMfcM *K ^V^T^7 5'/2 0 2 T^, 
*5*#Jcat--5VNT!ftftTJE^I*HlrtflE*tU|l«1iP CYLINb^ 
6>K*TJEjftl*fBrtJBE*P C YL I N^Iffl^S, ^^t'^fy 
7" 2 0 3 T?tt, K&TJE^ISrtEE^P CYLINiM^; y 

NJ^JUfJStiS. 122 tt«m*#*:Q I N J ii^T^Hi 

) VTtOHi^^LfcBffcS, ® 2 2 fC^i- i p 7,7- yzf 
2 0 3 K&VN-CHtfcJ ^SMM&fiQ INJI4, K ft T JE jft # ffi 
l*3JEE;& PCYLIN*s|< **fctto-CliJn*U*&^, M H * 

M#3 £ <D^/V ? y fl ^ $ ti 5 lit o xfiti 1 1 

7^ 2 0 21^^1, IftrtJE (R^TJBjfei^ffirtJE^ P C Y L I 
N) # % ^If LT©^/^"!) 7 Iit9iaoT 

'<;v?V y hJ^T#f£H$;h,3©K:#oT&X#Lfc&;h,<5!ftft 

HtffBlflliSftS. ISoT*^i«iiailtf, #H¥ 9 - 5 3 5 0 

&1**R&JE tf-*l*##©i$jiS©1WrtJE»J: 'bS-^-CfrM 
K«rMf5rii5-C#5 0 lie, Rft# 2 ©H nBffatj&sfcJE* L 
* 6>*iS#-&T?fcoTt>rtijR«IH%a«Ifc«!lffili-5 £ t S, 
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EI22}C^Ufci5 »t 1» £E#*Jn-t- 6 of Q I N 

2fc*5^T* fffftffi (I^T^^^irtff^PCYL I N) # % pT 
fe^-5P^M# 2 (Dft-mft V AtC&^Tl?t£i£*K ^fffrtfEfc* 
9 - 5 3 5 0 3 #^#f::|B«* tufert«!;»HO*Jt9g«© J: 5 Kiflf 

* m <o iff je © * & e> T ^ % i£ tr - * u# £A ^ <z> b# jis © in jee k t s 
v a # $ 5 ^ t * h ti h m & x o r t ft n; ai n £ m $j k m » -r s 

H i ^T*t§„ fi^jftlfctt, 0 19 Lfc i 5 KR*# 2 tf>f£/8£ 
VA#jj|'>t5l:«ot, !R*t# 2 Oflsffifc V Afc^V^Btfi £ 
tbSfff rtJEEASiiiD 12 2 t^L/cj; 5 fclffrtffi «s^Jp-f 5 
ctMWiQ I N J dsiijq-fr fc*i5 J: 5 1*3 «& ttl H # fW 0P 

*fc*||Jfe^|gTtt, 0 17 tf>*x y 7 2 0 1 St/^fy / 20 
2 te*5V>T, Iff f*JJE (R*tT5Ej£fl#fffrtff;fr PCYLIN) ^, fT 

2 pjsax^fflft v Aom-znz&^^x&mz 

18 £ *t , 2 Offl^VACS^ <:^£< 2 on 

Offia©*K:a6<5v^-Cl»rtJE*s»a £ *i 3 R#S# 2 ©Bi r 

Mfc*^< £ £ fc< R*#2 ©tf^A VA0*fc*-3v>"Clffrtffi 
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-> 

* tc*MMMM X*te , 01 7©^fy^2 0 1 & * r y 7° 2 0 
2 fcfcv^, ffirtJE (RfcT5B£l$«rrt£E# P C Y L I N) # % P# 

*M0«S«N EteS^TiTffiiiSti,, ^<DfiF*!jEI;i£<5v^l*!M 

(tats) vt\ k^cwa©^ pm, RxtmmmfeikNEiz. 

V*f*/7 h £S 1 1 Id ioT»«# 2 O'^/^ !) 7 fPIA, 
kWrfetot't % is ?V M>!k# ft totiT u* 5 i , *«fc 

feu: TO2o/u^!)7H 1 mfflt'fs.yy (4fc 

ft) ©S53EK:^o T^-fb-f-Sfert^f^fflftSrjEflSlcJIffi-tS 
& 5 IE ft 5 . 
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t-Ft*fc5 0 r <Dfr-?-yteffifetif?$mmT+mft£tiz>o hi 2 3 

ICtfTX 5 fc, £ — t x r- y 7" 3 0 0 

t*5V^Tll^l^ffc5^§^^^j||^5 o Y E S<D h # (3 

y^^TtS. , NO©i#i:tlxfy/3 0 llciitf. 

^ry/3 0n?lt 8»#2(!>W!l7l«iLT, M^VA 
o*^TJEE3i±?S;&f« rtif^SSgltlT CYL b^f Hi$ti5 

o 

2 4 i*Bm±K&&mftifxM&Mmw;nT cYLbt ^/vy 

&5 0 I2 4l;^fj:5l^ *7-y:/30lK::i3V^#ffl$;jt5JE 
ISs±^£B#^ft#*«tlp:|£l|tT C Y L b ft, I^T^K^C 

o-Ci^<^5, HI 2 5lii^ti5t, *7-:/^301H:*5^-c3ftfcl 

is ftzmti±K&#ftftif xm&mmftWiT cyl b rsstjb 

2 tf^lHI-S*^ 7HL T#**< it 

il5fc«otil<ft5. 026 tt JEE *g ± ^ j£ R# ft ft 
1TCYL b t^/t-yy 7 ULTifi^VAiOi^t/^Lfe 
St'fcS, 02 6l:^tJ:5li:, *xs/7 p 3 0 1{£&VNT^tB£;ft 
5JBEffi±5Ej£l#ffirt;tf;*iBg&afS#*8T C Y L b K^T*E£# 

<*5. 0 2 7 ttffi*±JE£l$«rt:tf *»**»ttttT C Y L b i: 
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isrttf * ht c YLbit p^mr^^^mj(-p^^# 2 ri* 

ITCYL bit, MfrtOEAPMiJJlK *5i:«otl< 4 5 
. 02 9 tc^-f i 5 7f^/301 fc*5l>T #W $ *i5JE*l&.h 
5B/S«Pffirt^^fi««JPtt«T CYL bii, iR@feftN£^>t>a[ 

13 2 3 (DlflCI 19 , ^V^1?Xf7/3 0 2 f!t Vjy^II 
Tw a 1 lllS'j< gjf&fitlElitK TWA L L #S IT ffi $ ft 3 0 >>y y 
^ISTw a 1 1 }*TK<D5U£g-3VN-ctt££;ft5o 
Twal 1= (KlXGa (i) -Tw (i) -Twall ( i - 
1))XK2 + Twall (i) 

::t\ K 1 &mm%HEm$k, K2tt*f«ft t Galii77P 
-*—9 1 9 Offl^ffi^*<5v>T^lU $*lfc!RA£**, Twtii 
Hfc^TkflL i \$m 2 3 tc^-f ^-^^^^il^ff S*i/TV>5 £ # 
©{it, i-ll4H23 fc^^/v-^^jjsMIaIllfT$tbfc i#©ffiT? 
fe5o M*tiE{£f£K 1 f± % tt# 1 5 k*&$tLfc«&*MS 

IlKTWALLi, v-y y^llBTw a 1 1 fc £E*g±*E«1£ ft 
£^ Lfc|HT'fe5 0 @3 0i:*ti?^ gfifciiEtif K T W A L L 
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SfcTwa 1 1 fcSfcftoT** < ft «K mm®&m 

NEtf5{£< 45l^ot^f<45. 

M2 3 (DBWfom*) , ^"C^x y 7° 3 0 3 T* H\ ft«ft|C»A 
$*lSKA£^i&K:£^< KA^MM-MiEfitK T I N#*tfi * 
*i3 0 0 3 1 aPlA^SWHKT I N ir^M^*P7K^T w 

£ka£&*g a k<om&*7Fhtz.mx*hz 0 m s 1 i^i- * 5 £ 

> KA^^StftiiEiKTINH:, $ N ?&SP*ffi T w # K < ft -5 

m 2 3 ©t&PJlfCM 5 , ^VNT'^-x s> 7" 3 0 4 MffftfC&tf 
5ftg|5E GR^f^i^|:S<J< rtlfPE GR# ^^ftffilEfliK T 
EGRtfS#ffi$*b3 0 HI 3 2 teftgBE GR^^fiSSEftiUKT 
EGRtrtaJEGR^^«^t©H«Sr*Ufc|g-e*)5. 03 2 iz. 
?F~t~ =fc 5 fc, rt*BE GR#*i&£3Eft;4iIEfltKT E GR«|*)£|$E G 

R^^w-fr^w < fts {c$o-c*# < ft So ^^mmmo^mmx 

ft, rtSEGR^^*fc£<5v>rrt^E GR^f^a**flS*|jEttK 
TEGR?rItiit5CH^^T'fc5 0 rtSREGR^^ 

© 1 HKKSfc •? fcg-^TrtlflSE GRf^Sltlb 

MiEfcK T EGR^IffltSrt t^Tffi-CfeSo 0 3 3 teftg&E G 
R^^taSfftliEiKT E G R ^ WlElO^ikl**! il&ia© 1 EI1E 
Sfc 9 ©W^£^ Ifc^t-fcS. HI 3 3 fc^-f <fc 5 

fc, rt«BEGR^^M**flsMjEffl[KTEGRtt, ttf III © £ * B# 38 
^I^$tl5fc^ot^t < ft 5 , fijiu© 1 E^iifc 5 (Dm 

ft5(c^oT*t < ft5 0 #£JfeJgH8©3eKHi&©£ 
^0>JT-tt % WllIo^J!ISJtfca6^v>-crt*PE G R^^jaft3E^*IHIt 
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KT E GRbg-mtZ Z b b^mX'hZ. 0 3 4&ft&$EGR;tf* 

02 3£>MfcM<9, 3 0 5 -e«, ^7^3 0 

1 fc*5VNT^tfi$^fcJE^±IE^^1g|rt^^mg^2piKBT C YL 
bh 0 2 (CfeV^T^ffl $tl/fe^^MiEfitK TWA L L 

, 0 3 fd&^-CUffi £ ftfejR A£*E»£te4lt:EteK T 

INt, ^fy/3 0 4 fcfcV^Tllffi^ftifcfaRBE G R # Xjfig^ 
IbiltK TEGRt ^S^V^TJEifg±5E^I^1gfrt^^iaST C Y 
L # jf ft £ ft 3 (TCYL<— TCYL b XKTWAL L XKT I N 
XKTEGR) . JfcV^*^ v 7° 3 0 6 "Ctt, JE J» _L *E ffi rt # 
^itSTCYLcbllllteS^!? ©HA^^iGN i^MlsI^^NE 

fcfca6-^v>T^^ci*»s A*s»m$ns. 03 5«mmsa t 

TCYL#*<ft5K|EoTi«tL»6*i, 1 HHE i§ fc 0 O^A 

Lfci5C, ^ry/3 0 6 ^ T £ fctt $ ft 3 j&ik R## S A 
aWHIfe^N E < ft* fcttoTat^-^U* fcft5 0 

TCYL) ^T^»#Mi It©/^/!) 7 H^|i9 Id 
iot/^^U 7F1L T «H$ft3 OfC^o £>ft 

5Rat#2 ©Hjpffi»H:£-3v>-c3Hti£ft» ^ofirttf^i&gfcg 
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4-81574 ^&mfrm®£titcftmmM<Dfflffimm<oz. ? 

5l^otM#liS A^»ft*L*feji5 J: 5 & » H # 1W IB 

5fc&^-t\ flSrt#*ift& (E«±JEAHttrt^^ftl!TCYL) 
* ibftS RSt# 2 ©ftffifc V AteS-3V»T *ttt S*t, ^^fgrt 
*btf , #l¥4 - 8 1 5 7 4 *&«fcSB*$ftfcrt«&«W©iiaffllg 

A VA^*JC*L*feii5#^-T?*)oTfcrtJ!IR»8B*ai«lt!:iW»i- 
5r^T*5. tfJBfctt, @ 2 6 fc^LfcJ: 5 fc»*T5E£&te 
2 as^BB"f-5#^> «£t# 2 <D<fef%<% V Aa^^-f^ Ri« 
oT, !&^#2 Oftmft VAfc3li-^V>Tj|tlil$*l«ffrt^^»«# 

£*H#»j S A*S31A*L» bttS i 5 }crtMIWasff|iJ#p£tv5, * 
fc, El 2 7 fc^Lfc i 5 lciMT?E^£lil^^# 2^^|t5l 
&s l^#2©#M|VA^|'>t5«oT 1 K«#2©f^^^l 

vAfc3£<jv^ri|tttj$^sffirt^^?atf as 03 5 u 
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1tX o lzffifttfxM.gtf<lS< %Z>fc®:^XM!kmMS AtfmftitL 
* fc#£J6J&118T?tt, 0 2 30^7^3 0 1 Rt>*xr y 7 3 0 

& ft*!R$&# 2 ©M PSIiKRtf f^/Afc V A©pi5#fc£-3^T 
Hffi£*K ^(Off|%^^?ag}cS^VNTrt^mM^®J^$ft5o ft 

2©fffl^vAi:i^5<:i:/i< 

»^#2©HPiBai:S<J<ri:ft<Kft#2©^JBAVAO 

£ jt*Mftj&mvtt* M2 3©^ry/3 0 1 & {>' * t y 7° 3 0 

»ft#2©JIH^>f (fits) VT, iftfttfrtojErtPM 

, R^«fc»iHE*NEH:S-Jv>T»tfJ§ft, *©ffirt#*«*U:* 

@gtN E fc£^v^1Krt#:*»#dS|*ffl£ftfcv^<£ < J: & fcflffrt 

o 

*/t*HJ63^ffiT»ti, 02 3 ©*x :x 7° 3 0 2 £ *s v» T v JJ 

isTwa i i &vmmmfcmviE\zm'3^Tffifttfxug&ffijE 

a«*s*|jE§ft, Mi3l> *x y 7 s 3 0 4 lufcV^TrttoE GR^f^i 

E GR#;*i&£K:g^^T^rt;tf *®£;& s ^iE£ft5„ ^o-C*H 
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fc-fftTLSv^ ttJI&ttN&X&fcfil 

HI 3 6 K # 5 ft Sr is* Lfc 7 » 

■Y-hXhZo Z.0/l» — ?>tiffife#MMmvmftZtlS 9 133 6 

^C/v^f y^HTtS, — NO©^l:tt^TS'7'4 0 IK 
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mtSo *x v /4 0 1 T?tt, K«#20^!)7MLT, tfsffi 
HVA, PBRB^-C § y^VT, l*K£jE^ PM, ^MEI^^N 

E^ae^jv^rrtWE g r it k e g r b &$tm 

H 3 7 HcrtSJE GR^^ffl^-SJfDRfllSaflSKE GR b i 
y 7 htLT tlK^^ 5 ({£*§) VT £ <7>K{££^ Lfc^T* 

1)5, 13 7C^fi;^ii, * y 7" 4 0 1 K&^TllfcH $ *t5 ft 
g&E G R ft « ft #«KE GR b tt, /^/V^y 7hiL 

) VTtfSitfc£*u5K:ftoT:*:t < 0 3 8 \* E G R 

#J£MftSt£S« EGRbi^^VAiHH^/f5y^ (fit 
ft) VTfc©Hfl&&jj*LfcH-e*>3o @3 8l:^ti?l:, 

7 p 4o ijc^vNT»a$n5rtajE GRtfxm&mm$tUfe%mK 

0 3 9 ttrt«E GR#*#J£$|2fSi|£lift?ritKE GR b £ 
rt©JE*PMi©M&*r*LfcB|-C*>$. 0 3 9 fc^-f <fc 5 fc, * 

fiKE GRblt RlKtfrt ©JE;(j PM#HS < 5 l^ot/h $ < * 
5. EI 4 0 f^-f i 5 fc, ^T^^Olt&^T^m^ftSft^ 
EGR#**J£-t|!pftjiftSfiiKEGR b tt, tH@liftNE^A 

HI 3 6 (Df&PJfcM 9 , !S;^T^f^4 0 2 t'tl, rtSEGRj/ 
^Sl^iltiiltf KEGR b t±«tJEffiIE^*K P At 
^Tft^EGR^f^H^S^lKEGR ST^|[tj^§ (KEG 
RST^-KEGRbXKPA) 0 o*9 % F*l $5 E GRif^H^i^ 
^J£^^ltUT^iE$ix5o 0 4 1 tt*^J£ffiIE^ticK P A i:*^ 
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SKPAtt*&fl=dSj*< fc5fcftoT*£< £5. ft ft 

J&WVtt. 0 4 1 Kl^Lfc i 5 te**tBEfc3£-3VNT*|jEflftK P A 

IH 4 2 BE £:$S US HI IE; IfcNE t 1 Ulte^fc 5 OlAS^iiGNi 
IfcSt'fcS, 04 2l^tJ:5(!:, KfEEW:, aWElS 

**GN##< &5 JC^otiS < H 4 3 teft£|$E GR#*fiJ 

£ £ MjE-T 5 fc * O =»BE IE « t m BE i © N & & * U It 0 T* & 5 

t<*5. i- ftftE GRtf^J^&llBE^iii < 
< fc*. 

4 tc^^mMt&(D^mmX'\i, m3 6®^f 0 20^©^ 

i«iV^trtiEGR^^SI^)ltfiKE G R S T ZffijE-fZ n i % 
^rt6t?*>5o 044fi!!fctigLjtf;*;»£!ft*C#2 0 5p«&Wft M P W 

) i 2 (Dw-iz&jKiiii'&nm (A/^#-^7^Mttfe 

3 1S 1*1 BE £ ft OBE# i OM#©¥^tft) t (DM^^^Ltc 

BtfcSo HI 4 4 (c^-f- i 5 fc» & #31 L# K»#2©HI 

45l^ot#<*5, 0 4 5 fiftSRE GR#*fiJ£jt3tffiKE G 
RSTi!*t3g-U^f^StOBi^S:^Ufc0-T?ab5 o 04 5l:*t 
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ttKEGRSTU, 2 ©WPiS*^*t < *5fc«oT*t 

*©(*j&e GR#*ii*fca^v^rtjiiR*HasM«i 

P W«©*fc:g<$^TF>38|5E G R # tfj Stl^ /^T**- 

^7 5/ ^sira* iztett <dt mm omi)&xf±ffim ®mt>fo 

r ©fcJBfll© IE* 5 Wt-/<7^llll! 
IMcfcttS Rft#© IB P®»©¥#ffiRtf'Vi' s> 7°»ra 

/^/>yt-^7 y •?%im t ¥te&tt zffi&^m&om Qm%iRT$s*/\' 

*«©ffi#) £ KM^I*I©I£;0 2 ©±M©j£;fr) £©H 

£fc£<5v>TI»l$rtaSE GR^^tiJ-a-5r#ffiL, ^ © S$ B# ft E G 

*-/<7 y 7*»ro*K::fcft 5Rfc#©±^W©ff;frRtf T«Bfcl©£E 
;(j©&te#±£VN#<£'T**>oTfc, rt^PE GR 
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GR#*#J£KE GRO b K^f^Off^PMi fcl g <H> T ftl la! d> 
f>^^ftfiJ^K E GRSM^HttJ£*t5 0 IH4 6«|iIlElC»rta5EG 
R^^#J^©^#g (= 1 -ttHJ^&^^-ffcfiJ^KEGR SM) t 
M®<Dft&EGRifxm&KE GRO i: K£t W ft © P M t © §fl 
%*7F Lfc|llT*fe5 0 |4 6(I^ti5i^ ff!lHl<£>ftSl5 E G R 
#J^^^W^«, |frislCDrt§|5EGR^f^fJ^KEGRO^/h$<^ 
SCftot/h^*!), K^<ffl*ltf>JE;fr PM^iS < £5 left 

oT/h£<fcS. o*0 % IftEI^e, ©*fl5«l'&KE GR SMS, Iff 
@©rt»E GR#*g!l#K E GRO#/h3 < *5CtoT^t < * 

EI3 6©iftP^fcM!3, 4 0 4 1*1 E G R # 

^H^€SiKE GRSTtltiC^SiE GRif^SI^KE GRO 

( = f^Hir©7l^-f-y^||fi 1 $^/S:it{C^7 i 5'^4 0 4 ^C:}b > V^-C 
3lfcH£;i^fcftg|$EGR;^fXflJ£KEGR) £ M HI ^ £> © ^ f fc fij K 
E G R S M i 36^ V> T ft lf|5 E G R # * *J & K E G R # J* tti 3 ft 5 

(KEGR<- (KE GR S T-KE GR O) XKEGRSM+KE 
GRO) 0 ^^t^f5'/4 0 5 WEGR^^fj^KEG 
Ri 1 EHEMSfc 5 ©»A$«iGN £ fcHHUEffcN E i: fc£*3V>-C 
tilkftM S A##ffi £ft5 0 04 7titi5l:, ^f^405 
{C&^T^tij £ ft "5,6*1$ $ SAtt, f*3^EGR#^#J^KEGR 
< ** fcttoTiIA*Ufc fcft* 1 OH & =§ 9 ©iA^^iG 
Ntf^fe < £5fc:#oTii£-&L* feftS. 148 K&'XWM S A 
£$SW!e]«NE b <DMfa&7Fh1tmx*bZ> 0 g48U:*lfcJ:5 
}C % ^f S '/4 0 5i^^T|ffi$ti5i^5ffflSAtt, ^IStel^ 
»NE*it< fc5fcfEo-Ciia#L«>e>ft3. 
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T y 7° 4 0 4 fc*3l>T, ftgBE GR#*t!l&;&S, ^Ifl#MH 

^5©}:#oti5tt*bti5K^# 2©BHPiSf*K:£-^T 
^Oft£BE GR#**l*|z:3fc^T ftftaH#1MfllSn 
5. «or*KEJfe»«te J:tltf, #§i¥ 9 - 2 0 9 8 9 5 #^#{C 
fS«£ftfcftMMofSiJ#Pi£fiOJ; 5 m^«tt#ai#K: £5!g£M# 

ftSREGRtf^tl^&IEflfefcJIttiU ftMM 
Hit L&k ft oTt>ftg|5E G R IE flftfcgffi U 

B^fcS^V>T^tH £ft5 ft SUE GR# < 4 t> , 04 7 

JJ 7 M^Igf 9 {<: £oT$S#L*&;h,5!RSS#2 0fts;i!fcV 
Afc*<5VNT#m £ tt % ^Oftg&E G R 5Cf ^<PJ^-ls:36--5 V^-C l^i^m 
H#ffl*p£ft3. ttoT**l»lllcJ:ntf, #l¥9 - 2 0 9 8 
9 5 -^&SU::fB*£;h,fcft«&»H©fflfflge© i 5 it fI 35 ft # * * 
t i 2 ©ff|^VA©'H^%it5 rtft<ftWEGR 

if^«l^#*ffl 5 ftlf&EGR IE flfcfc# 

O^ffl^VA^Hf lif) hh%Wt£X'hoX t>ftSPE GR#7fiJ 
IE Steffi U rtj»«BBft»WK:*J«ir 5ii:^T?*«. i¥*B 
138 fc^Lfc J: 5 2 ©tfsfll*! V A#JiiD-t-5fctt 
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m< ft *K |47ll*Lfci5 fc^^E GR#*iiJ£^ifi5 < ft 3 

So 

*fc*3fc*J&mT?tt, 03 6cD^xix^4 0 Utf^f y/40 
Rtfflsjfia V A©M#fcae<5v>T*m£;h/, -tOftSBEGRtf**! 

-eft she GR^^Sj^^ntm* tizwrft*. k«# 2 © n P 

Mfcg-3< :i:^< R£# 2 <Dft%& V AO^Klg-HNTrtg&E 
GR^^U^)}J»tli*tl5##i 0 1*3 *PE GR^f^ll^lriEi 

4fc3sv>T, rtguE GR^f^sd-e-^, k^c# 2 offlmtj s ^ ( 

VT, i^f ftOffi^PM, &t>*$SWlH|ii£$CN E fclg^T 

) VT, l^f^^JE^PM, Xtf»HllHES:NEfcaE-5V^rtS|5 
E G R#*f!l£^gffi£*lft^:J§£ J: *) *>ft»E G R # *fiJ££jE 

Jfc*^IfiT«lt 036 ©X-r y 7° 4 0 2 £ *5 Vn T £ 
S-^TftSBE GR# « IE £ ft, ^fy/4 0 2 <D&J&M 

tefc^T^SKfl 5 ftOJEE^K o$!K WJEtcS^VNTftlfBE GR#* 
*d^* s 4ftE$*l, JEfc, *x 5/ 7 4 0 4 {c&v^ftiilUo/v-^y-e 
^ffiLfcftg&EGRtf^fiJ^KEG R O »C3£<J V> T ffi E GRif^ 
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Hi* ft. *ftfcg^VNTf«aWtf s fliiJ1iP&ft-CV^tfS, 

Trt«E GR fcjftti U ^-£>F«E G R # * ffj X 

Pffi»*fc*^V>Trt*f|5E GR ^^«^XW:*SrJ|ta L 

y?*s7 Mill iaotiI#2 ©^/^!) 7 ftmft, 

mmt^^y-y (#*a) «3gi*-L& &fts t , ztiKWoxmft 
^ox, *»fc*>r ^ y ^-e^^Sr^v^ site fflfl? -r 
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m 4 9 ft*mn&mz#ttz&k#Mnmj7&&&\,it7 * -5=- 

•Y-hT-feSo ro/v-^y»0f«l^MMBRt*llftStiS, HI4 9 
K^T»|»#»#^&5frSfl>#^»r$;fc5. YE S<Ob%\Z\* 

5/7*50 IT'S, ||#2©/^^!)7MLT < f^l^VA, M 
"Cftf fa&frl C Y L TRB*sf tti^5 0 B5 0 tiffif rtftftCYL 

tlHi^tiSirtaHCY L T R B tt , ^^7*!J 7 MLT#/h$ 
<ft5t«ot*f<ft9 1 SB 133 * >f 5 y ^ (ffiffi, ®$C# 

2<P|!B#fl#$) VT^1^^^5!:f ot*t<*5, BJ5 1tt1» 
rtSLttC Y L TR B if^ffifl V A t mm* 4 5: V 7 (ftft) VTt 
©M^^^UfcHI-C-fc^o IH 5 1 fc^-f J: 5 ^75/7*5 0 11: 
*3V>-C^t±i$tT,5ifrtaHCYLTRBft, fffl!AVA^*<J5! 

H5 2ttfil*l£L;ft,CYLTRB£ K & £ 1*3 © EE # PMi©|#?f 
^Lfe@-?*5, 0 5 2 Citi 5 fc, ^fy75 0 l^cJ5V^tf 
ffi^tlSfrtJitlCYLTRBfi, fo<DJ£jj PM^S < 5 

fc^oT/hS < S. II 5 3 l«[*lSL*lC Y L T R B £ $S M HI ifg ffc 
NE£©M^&7nLfcHlT-&5o El 5 3 ?jk f i 5 fc, xf?7"5 
0 1 & T J? ffi £ ft 3 i§5 1^ fLtl C Y L T R B & % SB H & ifc N E 
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LTRB^llHlfe^fct9 ©PlA^^tGNiiHH^tNE £ leg 

<$^x&!kmm s a *s if w * n 5 . ®5 4 s a tiairtsL 

tiCYLTRBi 1 El IE £ ft: «? ©KA^^IGN i ©i#?r^Lfe 

ZtOktifM S Aft, Hi ft SL tl/ C Y L T R B as* * < fc 5 fcffc o T* 

SfciirLfc&ftS. HI 5 5 ntiikm® S A £ $| B8 le) & & N E £©M 
#$r^LfciaT'fc5 0 5 5 ^ L i 5 , ^fs'7 p 5 0 2l:*5 
^T»fctt£;h,3/£*l#8JS Att, MHIeltSftN E #iS5 < fcSfcifto 

-C, ffirta*lCYLTRB^, ^«#iiHt©^;^P7F 

ftSLftC YL T R B |CX^VN-CI*IMW#M £ ft 3 „ $oT#§! 

jfeT&ttK: , 2000-73800 # & sun ia « $ *x ft 

«S©0JSigI©j: 5 m^ra£»#»*l!i J: 5 2 oiPIl 

0>S£ - fc < ttrt&Jh,C Y L TR B #Jf fflSftS** 
Ml*l3L*lC Y L T R B SrlEiifcIf ffi U F<3MW£MiC 

^5|^fl)ot kfUrtfLftC Y L T R B ftaEflUnif ffi L, F« 
HHilftKIHltSi^ttS. tflBKitt, H50fc*LfcJ: 

S^V^T^tti^tl-SitlftSLtlCYL TRB#^#<49, I54IC 
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JEfc |14 9O^7 i ^y■/5 0l^jo^^T, flirt a 

<5V^T*ffl**t, *©flirtanc YL TR B 3£<5V^ T rt III ;i s 

2 omm 94 5 (ffcft) VT\ R«tfrt©ffi;/JPM, 
^ttBBilCtjRN E fi:S<5 V>T flirt an C Y L T R B # Jfffi £ ftfc V<> 
#^<t 9 ^IfrtSLtbCYLTRB^jEafC^mu, rt&ttH&&$) 

n#<Dffl psa^fcs-Jv^r flirt an u ^ ©tart antes 
^^TrtMMMJ^£n-c,^5;^ te©**^*-?**, #«#© 
HnjBiifi:a£^t«rtansrjEtt}u, * ©flfrt an k*-5^t 
rt*aiH*i»»'f «r i t^rffi-efcs. *5sw», 
©** e>-f pIU & 5. 

J^T, **W©rtJIB»H©ia#P*11©**©*Jfc^tRfco^TK 

ni&mo urn * ±7&Litmni&i&<D^-rtifr<Dmfflj\>'- 
, * a y - X* * *s *n 6 © t m i * 5 1 is* a m i *s R*t nr 
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^VNX^fy/6 0 2T*ti, T * -fe/i/Hft i $110^1$: £ 
HI 5 7 fc^-tH&fc fc£^T# AaS^ftSftS. El 5 7tt7^t 

057 {c^-r * 5 fc> r ^-fe/wMA^/hS < fromm®feWtfri&^ 

tfmmztiZo Y E S <D £ tfcjt^x ^7° 6 o 45;: it 2k NOOt 
§t(U©/^f y^HTf5 0 y/6 0 4 t'IJ, liRStlt 

Wc t , %i$Vfcm.± yir 2 o © ffi # {it M * -3 t ^ ffi £ frfc&SPTkig. 

in 5 8 it* j*w&zmfotmm®mwtk&M*m.b<DM&&7f:Lfc 
3j&;t>ift&fl£ jt-ts rn^lixfes. 059 tt* Aijm&iift 

x.S§fttt, »ffi#i*<;fc3fcf£oT/h$<ftS£*i££ft3 0 

Xtt»BEK:£^lNT# A#&*.aft&«i£L, *©«ft&#Jt Lt 
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# A 35» 160 AfcgjjfcfcSfc*©*!* 

m 6 o m^-r i 5 * A^jfttatT/ ( = b#wi 1 1 -h#m 

tO) jaJ*f£3*K ASrl*M t 

o 

t^f i ffiM®&m± y-t i 7 ©m#«fc£-3v»-c 

mm **tfc»BBPte*^R*ii*ii5. 2kv ,v TJ^'r"5'!7 ,, 7 0 2 t'li 

2 38 5 # A 9 ^^K^iiiixS . &v^* 

fetl©RAS*IiS*tliSiiS. i^^t^fy/7 0 4T'li, #A 

©«Si$MlElte$: t i@g^fc!l ©PlA^Mii:! 6 2 

«t K:a6^v>-C*6*4l|jE«»«sjKiJ**i/5. 0 6 2 tt]££4j&lE«ft 

SI:*lfe0T?fc5 ( & V> "C x x s> 7 7 0 5 "C « , 10|sSfc!9O 

5, S63 1 HJteSfc t> Og^ASMf i©iilr^ 
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8 0 2 ^ 4 ft*. ]^^t^fy7 p 8 0 3 

^^oa^i^MlHl^^i: 1 EHEMSfc 0 cDP^A^^irt 111 6 

n ^ £ ^ l m & § 0 

<Dx*\*K<. jEmftffifttfxumfrm<5^xftmnm*u®irz> r 

feft5t§*T?fcoTt>rt*»H«:*SJR:lW*p-t* 5 r. £ ^ prut 4 5 

o 
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i* # <d is m 
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fT6T5E£E**"C*>5»£fcttftft#©flsflia VMS 2f/jN$ < 

j&#»TfcS»^fcttR«#©fejflfc#** vMSif/hS <45it 
^^f tt5t§t5 3 fc:lB*©rt«;«H©f6!J1»3£1i. 

8 . |frlB*tB **bfcl« rtffi^g^TftMM©£*^$£M 

%kbi-Z>, 1 J&»6> 7 ©v^fta»-^fc:lB«©rt«&«M©1li!l«i 

9. iWiinia, flsfl*RtfRft#©ttfcl!:*-^-c«rt 

©fiJ^S,, 

t fe-2f©HB nffii&&£H1-5fc©©pT£»#»a*fc*filU ^ © 
*T£»#8H»f;: iot L * fiZ Rft#K. gi^#©'> ft < 
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mm, 

1 3 . »*#2fetf**#©^* < £ t-*©l«PIIIX^lA 
TgJE*L* fc;h, 3 &*#£##£#©'>£ < i fe-^^r^Pffi« 

o 

is. ^^^©MPsafcx^vN-ciafrt^^ffiftsrjiLfflb, nta 
$^5«frt^^a*«$ftft#©Hpffi«3&s**v^jaifiB < 

*i 5 ttrt R*#©ia#l$»as«ie&*ffSTJE£Em 
T*|)5iMUJKIt#OfH^^/h$ VMS if as < , PJ^#©^#B£ 

WSi'if5< & 5 r t £#M£-f 1 2 KEifc©l*)Mia©ffi!l 
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mmw, 

r iSrW*ii-S, 1/5^17 ©V^ftfr — 9[fc!BJ|fc©rt 

F"5a!EGRf^fi|©5t.©'>4<J: — o g -5 V> T 1« l*J # 
xU&%mjE1~ 3 £ i Sr4#« t"t"5ft*^ 1 1 *>5> 1 8 tf>V^T ft£> 

2 0 . R*t#;Rtf < £ % fc * © pT^«j#a« 

fcft 3 < H-*©iP®il^ 

*JE*L*fcft 3 Rft#Xtf < i fc-^OffcfliaR:* 

<5^TI*lg&E G R SrJItffi U *©rt*PEGR#;*« 
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VMS W*fc"t-<5* 2 0 

2 5 . ©^©f^^KS^TftgRE GR^f^lj^Xlill:! 

2 6 . □ M^&tfM^Klg'^-tftgBE GR#**1 

£xf4*£j?t£s jrtfj^^^flSrtftjEGR^^tn-a-xft*^, & 

IS Sr#«i-f 5» 2 2 (£f3«ctf>F*lMgBtf>fSij 

2 7. *MJ£, St/tfUU^ttSLfcrt^E GR# 
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2 8 . i**tt#»#fc±oT*X*La&ft5Rft#fttf#*# 
©'>£< t h-fioma^ffik s 9 y^SBMt^isW- 

5M#©±M©jE#£tf TMJ^flE^ i fc£<J^Trt*BE GR 
#*§iJ£XI3*;£iLffi *©I*I8|SE GR#X#J#XI2I;fc£-5V> 
Trt*&»H£ 5 r h *®mb-tZ>m*-%2 0 K:fB*©rt«58S 

xmGmtftm&mm-Ls %.mztizftUEGRtfxm&*.tzm 

©'>& < i %-:£r©$f£Hf Pfl&©M P^jfi t , 9 y ^ 
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